The partial translations of the above-listed publications: 
1- Japanese Unexamined Patent Application Publication No, 
5-21740: 
Abstract : 

PURPOSE: To provide a solid-state erasable electronic memory 
having stable and truly non-volatile structure state, 

CONSTITUTION: A matrix body structure is formed by connecting 
memory cells 30, which are composed of a P-N diode 26, 
molybdate electric contact layers 32 and 40, carbon 
electric contact layers 34 and 38 and a memory layer 36, 
through (x) and (y) address lines 42 and 12 to an island 
separated from a P-- doped separate channel 16 by Si02 layers 
20 and 39. The write/erasure of such a memory is executed 
by electrically converting the memory layer 36 into a 
crystal line/non- crystal line state . 
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^l>«:< <i:fc2o(DtftUlolfi6?tttS©ll2©ttSCD^Hfrfl«j 5l>0*«Jioo 'CCDKHF«9-C*4IS*fl8«:setS©mSiW 

( c ) mum 1 (Di^ai nitg^j:4^.ii3(iiBif§B^ 2 (oikmm i^^mim^t. 

3ifi6>i:«s-c#fi-r -5 © i mmmvm-omimw^^ ^8H©t<i^-c#a-r 5 © i *m wicii)-©^fiM^^7iJ 

^•r?ffirffi»2 ©«lffioIfil)&:tt»ecSE»$n5J: ^>k:. i!>^t < 4 <> 1 o©fl:ai»^rtT?WiB»2©3l!W«j{ci»fi 

tj. B«g2>*';«^©±SI5S|5»<!:TSRg|5^i©±^rfgseS« 

[lt^2l mri2^1©«iWnIirBii«Sgtc*Jl>t:«riB «:eiBrl/TSCK. fioi[SEy*";^-fS'»©-:^©ffliJi 

tBfE5^W^rtK:^?liS-Se.nfc*5i2«l5!©J!X^*5. iTIB ifietBlE«M*4lHSPi©««&^«.^.i, iffe^*'J*^ 

^2 ©tsmiwt6m«OB5ia«:Sia5»i^-c 1 -o^isot^ 30 s^©<fi:&©fflijtB?ga5^'r k tommm^t^^ 

fl,«ffl©ctiK^«fl«j{i:5S^{ciRiRSia-Ct»«lt*:Jil{c *n{cJ:orjB»?«(cfi-5tt4WK:irE->'*'J 

ieiS©fl^B^8*nJflg^ta^i^y * 'J , ^^-^r^SvWCC-b 'J h L/?3i LMHl-rfcto©#fa?:^;i 

[IS^«3] mff2ffliS^W*4*l'e©i^5><!:U-CTe<!: -&IIISflia«,**Si*^tr«S[|5|liS©««W?g*^fig 

©Jt*t?#PaHtJeSlrt«:»^t3'&6ti. t5B2iftfiS^^ [«*^12] -fe-^ hA;l';^t?8*/'CJl';^4^UlU''>- 

Tia-f*5^H-Cioo %K:Aj:4«5iB«RSfiS^©/ETn^* ;Uxitr^4Si*Uie^*'J^^lccn6©^'5;ux?:S 

■C*<3. a *liPj70?^WT-C*»). b AJi|^ll5%*>6r)50e^ iRWtCEPJPTSfc*©. «trS«J^.^I2KSStWlC«i^S 

©Iffl-C* 5«5ft3B 1 Cciatt©««(i«jfg*iiI«8S*i<g»^ nte«#*4#l8*M«:$tf ll|3j?«u«:iBlS©«fflHK 

ty. ©«aWrBinI«IS[tBi£^^*'J. 

[if«314] adJISjeo^JiiT-C**), b *J#'J17%*>6 40 [«*«13] IJsail^lS^^S**. ''>'JbXi|s*SlOO 
JK)44%oifflT4>4i«*W3iciat£©t5fi\fl«JrB*nIti^tB FWTr*S-fe h/-5Ji':^*^3'&EPJ)n-r 

[mm 5 ] Htfteig 1 ©*iui^fii^t<^si*> e>B!ig2m 2 ^J^stsig^^ * . 

^. :^*i«L< «'hsn-rt 1 KiEiS©« ^*antciEiS©«S|5|ISO«mWj«*nit6a!ffl|c^y 

[itJS^e ] iliB 1 -^w±©*SSStBA^^'i< <!: 1 [iS*^ 1 5 ] frse**(*Ji^g|iAi. Bitses«©aE 

[IB*Ii7] 8512 1 otl±©^SM*BA5JaS(©*e)i';* 50 [iS*JS16] B?i2*«i*«^8|l*«i' a v h + -t" 



[ss*ii 1 8 ] uieivn «^gi5*$. mtimmm^c 
( m-m 19] fiie^ 3 f f + v-? t . iiriB««© 

JIi6{ci2lS©«S!iISgllMW?B* pltfeStSe©^ * -J . 

mm 2 1 ] tiie«a«*^si ©s««* d 

§ 1* sfTK^ * u JR^-lt * ©B?ffi-:»©ffliJsy(triBffi:^ 

[iS*H 2 2 ) iriBffi<g^^f4*i*©£lS^Ji fCTe 
<tCe<tSb^$;5>. TetGeiSh*5«*aTe. Ceb Sb 

,.,-(..►! ©J:b$-ciNS»tt.®cc^fli$^F,n> Meffl 

6*^ 509^ ©W-c*?. i»*JIiiK:ia«©*S|3lKS«fl5?B 
[iSjR^l 2 3] a 3&Si|i!j60%fclT-C* "5 > b *i**J17%*^ 

^«^44%©ffflr-$>'Sii3|t:i22(ciB«©«^il!tS%^r^ 

[tkm 2 4 ] «-ajai«©iuii{c«!aLrugay * u 
iiK©smfi<i?»£?rfig^tiig#:^ v . 

[g»*« 2 5 ] |iIi2ffle^^f4lH8P©ilS*5 1 
a y - h ^UWT-C* 4IS*Jliitcia«t©ftaiiK©S^ 

[8i*B2 7 ] tiriai!a8P©itS*J I v-f d» - h 

«T-c*48t*«2 {cgatt©s^fl«tf8*BjflEsti«is;> 

[||B^©i$!NB^cCi$i^} 
[0 00 1 ] 

[0002] 



3) 1#g3^5-2 174 0 

4 

tctssM©tfjiorair^mfl<)K^^^6n* c i*spisg 

ISilitf. *IIMilB)-©»§AK-t©ili:^*S!«S3ti/£: 

iseeJfg ^6 Bi^Vicii^^titc^m^mm 3.271.591^ 

(Ovshinskv) <!;1970^9 ^22B{1rS<^$*l/c7HlI*ti^^ 
1^ 3, 530, 441^ (Ovshinskv) KipgTFSiart^^.. 
[0003] ±ie©Ovshinsky ©1$S=«:ggin3ll-5 J: ^ 

«l©ra©^laHlci: o -C©^^E^J© 2 -:)©S^c ofctt 

t^*?cfeSttttL®i©ia-r4i;5.£>s«?c<.. t?L 

tci: -5 x©^9rWftf Jtt©a»©Sff«: J: o -c^s n ^. 

20 «»*al^St4©^BiT«fl'Jtt*> 6«ta*S^tt©^0f«fl'M i 
i > ^ 2 -3©sJi: o fc«jil^«t-t©H-cW» A 6 c 

[0004] Ovshinskv ©mMW?H*«Ifi8M*a<!K«> * 

>;w. »J»l(c3IA3ti»o*>©ffl)i(cffiffl?n?ti^K 

«. f!^K©ffliiK*fLT+:9'(cigWr&ofc<, L*> 

b. *©»;)»3©8r#©ii«s»M». 
/c«?>{C!i:>5?t«jlii©^£©fc»«:^fi6-c*-5fc. -en 
■c, li»s^^y-t';©J:5tcfi6©^>»(cteWS^IS©^ 

[0005] mmmm^<o^m<D±n<oxn(Di^mt 

bX. Ovshinskv ffll£«l!t*4©«m«m*nie^V* 
iDffl tcW^a-C«»-:3*>©*iJK*5* •) > C © C t 

olfi6S> * 'J ©li«H^cfieffl«rjl*tf -C t /c, C ^ 
LfclMIE©l-^«> !|$tc®gfieWJ:*)A:*<J5:*:^I^ 

s£*erft5©t'm*5inUT*fc. (3Sft©sw*^f.sr) 

©««*> ^fl!!*©W!S-^©tBiKi^*P8*&$ ■«* i>(0^-m 
[0006] •5- 5 0/ct¥3fei$J|!i©taiE^lPf*4© 

^»jf.Nfia«. ^^s«t*as*^e.iKa^BMim'^©<2-^ fbs 

iai©t|^tc««fBWK«tS(5 >;-b*> K©iEHl*3-C* 

. ^4swttSf-j!i^^*^®tfc«--^^ 'J -fe y ^ B#ra©*s 

^{CliS6< \-7A ^U^t}'^\rWS.XSii,> ^^btc 
+'«. WMWCctttS) 1 i'Oi^»-;U©eHi^<t8W^ 

50 sn/c. 



(4) 
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[0 00 7] mixT-^wmx\iT-o}^mc)'7 h o;^ 

(write-once)®Mfl^»iii5>DltgM>* VfCCVshinskv tB 

I5«*m*fiiffl-r -Ext I ^mv[t-2:^vs> 

1985^2 .^12aW-C3^W$ilfc^(^H!^i^^ 4,499.557^ 
(Holmberq <6) il98e^7 ^8 H<^-CS[ft3<lfc^|iffl1$ 
1^^ 4,599,705^(Holnt)erq ffi) liCWim$tlXt,>i. Wi 
m) Holmberq flfe©!Hfi^FB. ^T^pJjM*- FX«i;H2 7 h 

100 v^i'P-b*>K*-C©-fef h^Mtcfc 
t»-C250 5 'J 9 h SE-CT**. 

[ 0 0 0 8 ] fi!o-C, ifjlW^Jgl^OXa©^^^©* 

»!iS©@(*mi^^*'j*5|6«3ii6ti-c*;fct. cnf> 
®ffl^tcfc(,>T-)£©ise.*ifci5H-cffiffl 3 nr grfc. 
c*i6©>*'J«. J?|-3A>©^*'Jffla{c*ji»t:«. W 

vyv>x^^^mti>, ^'5i/fc@f*^t';©£j<t 

©«^^m h 7 5?©y- h ±CCS(li?:^ra 7 30 
n-f- y > yy- h swifts h >i^:;^ if T^M-f x-c* 
C©mSf*5^ra©)lii<!:*{C«BnW2.oJfigtt*5** 
3»5ft(c. ffior. t9$B©gBteB. ff*4©lll^±©1}»jg© 

[ 0 0 0 9 ] J^ittfiEfflsn-ci^s^E-^ Lte@(*mT->* 

«. -< X yiBtlOa;^ h {cJt'^'ClBtttS* 1 tr 9 

:/;l/ri > t a - 5»-*'<&©sJ<- * :/)\^n^SVO&mic 
few S-eCS^ttKiBl^-C i 0 -g^JSWWC* * i 

>{cT^'^2X1■■5fc^{>^caw^t•f- 
[0 0 1 0] t*»t, lH*«mi^*Dit6^^*';©^^ 
L/iifij*(ct(^*5f)-r. cn6©^*'>i©^f^ccii[i»rj 50 
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G 

*5. ii£*$^jfiri^X'*iJ:^;^£->xf A«>eef en* 
[coin 

#®J *ief5q«. fi£*Cr«|!i©S^XrA-CiiiaoII!ltti* 

{Cijl,>-C. fi£*ttJ|!j©->X7^A-CSi|«BJt6^c«J)ft^B#ra 
U:J:l:'<r!»«jfcSi,»^Jftii#IW«r7n-r. I»f«tt©*4tt|il 

tt©4,?,y*>;B. 5StM-:5Xlc:pfllSi4©fl|jSttSi 

2 -P©^^ ^ Wtfe«:«jitSSI©K -CjitR 3 n ^. C i jSS^ 
fie-C*0, X«. <jeffl5I66^j:>*yS:^ft=©yw-x 

©»o)!P©if rafi<r»j§«:®*>e.js«?*x€. c tifi^n^x- 
hh, ^^^B#rai^»^x^oi=ri{ctet-t2,5t;ll©7<c 

*s»*ic:^*<. s!tts©ttiirtr4>o. mjihmm 

a*9»rttnt<. :^<^4±@f). «E*ttJBtcJ:-5-c 

Dlfie-C*-5 <!:«A6nriifct)©?r|S^-6 *>©-C*^. 

[0012] *^©imt^© 1 -^Bs ■e©*m©fiS:» 

B. 1 -P«±©$^ L fcittJiSffi©«(ct*if4©^a(*S 

fl}sxa^>©^B'f;^>^^ffie-c 1 oiy±©isawta©*«:tR 
*jw ^>^©<!mrt r ©fiR»©i^«iBg^gK 3 -e 
©ssv8«jfft*pjsiMtate» vx j^x-mmmttim^ 

[0013] %wmtmx\,t, mfmm^<yjt-ii<D 
mmifi. «fi©^«siL«»A5^^ ens J: ^ tc-e©ttt4 
©«i^>'^•5y-^'^cMao■c^^;3^*e)n. ^-ntcj:-, 

[0014] lS(CSlJ©*ig^j-CB. ^t'J©b - y h«S 
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[ 0 0 1 fj ] 

[0016] um.mmi^'^m^oymmi^im^'t 

^. ^^LA:8£*S^<e©«*4©S0©WWTe.,Ce,, S, Sb 20 
. -0*4. Tett*©i|*SMy3{i:tet<»T?^^iceJSittA5 

K<^^iK:*siaaiJ©ffita *) i>mi>i&i^WLm-cih6n 

[0017] Li)^b. ttSlltt!B©e^ttTe:7 -< 7> > 

ISa®7y^^>h©je{cWa3JMfcTe«4. *©7^7 
y > hrt©)iBf*«JfJSI*>e.|^SHl^«©Jl^Ey"J/vi 

(0018] i^a®ttss<btea®tt!i§i©ra®c©/i^ 

3ti2)©(D£^^t^}$^Xli^S^ra^'i:>S<!:b. 

'JKMb-c. ^E'©^»i^MiW»liti*;l'=^^©ffii*(c 
tei-t*«tt^?i(#«?It6K:TS. »-:33!P©Sf«tt©*a 

[0019] *l6?«©iiJRS«{c^at ^.ttiW© 1 rXD 

t\. ite^B^RIg-Cli. -7^©taASil*aTei.Ce,.Sb,,©ffl 
tS-e* fl!2:^f©tl/»<lW*aTe, . Gej , Sb. , ©fflfiX-C* ^ 2 

©ISo^aWtHlCigrBftt, C*if>©2-:>©fSSMtlt-3:. g!l 
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■C©)lS»?rKilX-rSA>XWSgL. ■eixicJ;or. *H 
Wtc^^KiRiRStiS C 4*iAj:t,H»-rti*>©SiJ<f ©«» 

mf-ifi. ■e©sitcffM3n5±s^c*sa«*B«cc#f 

[00201 #^^«fi|jgt*gfBtf«3Si©M©tBiE»tc 

ifijifc. fio#^Kt>aiiiteaHt»;J8i©p*© 
iSit,>S^i.»©S3gtt«:f$oriec 
[002 1 ] *l6iB©8l)©I^W©Htc*^««. -e© 
ttt4©*9S(*^+'+ -J 7' (semiconductor band qap)**^^ 

«. ji«©iM^^T'd»W{c|64Si*64aS^'ty + 

[002 2] *#6H^©^{C^iiCf 4KI|©ffl/i£«. 0Wb 

sixw4i#ii-cab s J: ^ tc, -e©m^^+' f ^-^i^^B^a 

6 ifgSm*iffi'^©S^©Kic« $ S C <!: AJ? I 
*ec $n*it,>^ *-C. CO***4»*^W©8lJ©±iB 
©Ifgltlcae o -CMKSil©ipJ,^.?:7iTf . in^iss®W!S-c 

its. 

[0 02 3 ] ±Mimno^^^wi^^<Dmmt. -e© 
tt?4©«5\iaittose«i#t4*aiK£-r s c i k ^ -c 
^stifc. m»x\t. fm.^mmm.mmm^ 

xvki^ti>. cti^mti-^x. i|g^SttS|-c©±fSttt4 

©««e«tt«. m^±}a.mMim.W'>xm^viW}> 

[0 024] ctxhomnmLxmmoi'si^tsiiis.om^ 
nmzt\xi*h. fi!2©eK^©ffl^^*©is^K:«, ig«© 

tt,>tlfB««iitaAs. -e©i f5f#S^fS5t*£B^BMtB 



(6) 
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HlJ-r * J: ^ K*^W<7;iftW5cS£ o -C^S^ n C i AS oj 

[0025] mii^fi^tj:mx-\m!mmj:^^(D!m 

*), m*>. «e*s»K©m*^fi6s«a^*y«*4«rfflc> lo 
[0026] co^^nonfS.is.'mm.ko^t^mm 

©¥lS^Bfj^*#o-C, lott±©*gSHtB(*9K:iRiR 20 
3*i^>Ci*iWS Ll,^ COck^tCL-C. *©W4W# 

©■e©**f4rt'c©is^i^«i»Si!>RStc§n. 
^xm.t^i9iXi.ii^)v^\t. fit*jBS'«©savw?B4Bj 

[0027] ■e©Wf4©fiS^B- -MWtcB. S»Jtc^. 

If 6n4/£?.^*i. *ov h y 2; i7:^rt©j^^.©^sfl 

tBfigiigStCttfo-C, ■e©Wif4©!ttS©^«rtK^Bfr 

«)*fll»tB'^©a»©llBK:*©tt*4«^ltt«.«{c^c 0 > 

■e©W4©>'^'Jl' f 1^K:K^?:J^5>*^J^-K»^h 3 ti-SfS 

^^iLfci53-Aj:»?Stt. •e©Mi4*s*^?§Kseot:fpffl 
ttttBlEi^W1s^©fi5^^*i■e©Wf4^f*«:l:^r^fli^^f 

o*i©^^E{ t L tcmm^^A,-c t J: I > i ^ c i *ss:t 

[00283«)^5A> ««iXfi)E^©^ffM^ffiS*s> * 
^MWHi **aHy;fil©P:^fctet,>r iEtttcEi— c* 
c i tt^^^^figr * ^ i I » ^ c i A^SE 3 <i s r * 
4. J^BfflI^Be?iJR:*}t:f-2.«»A^©«H)c£:fl:*i. 
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-^:¥*^^R^/l+S;g^>7tiJ Oi§(3:. *l6BS©i»BStc{4 
-pfcttll±©fiJ.'S?:Ktc^AI,. itWAjreartoif,^^ 
iByiJRtK^©itS*t Lr©^NaHt«3Si*SSHttSI<!:0 
K■C©^BffM^^ffiK©S!^b?:aI«fe«:TSC <t i«iK3ti 

[002 9 ] c c-cffiffl3ti5ti^©»jiS r ^««{c^N 
Sa©J t r^SH©j w. IgrTH3?>J©afliJtt35Jti*f(i<J 

8i*w-r4tt^«::ti!*-rs. mn rji«W(ciesH©j 
[0030] *«w© 1 rfoymm-c^t. *^©tt*4 

*i-e©tSS»y;!S8(c*Jl^-CB^BE^-C^tB©*SSM«S^ 

3n-c<,»-5, ±iBriftBB3n/cJ;'5(c2-3©lS 

Sb,,«:W-r5tli£^ttt4-CW. C*T6 2o©ffl©-:&Ai 
155 -CrteS^tl/. ■€-©fl!j**ll72 -CT-ieB^Bffr-SCt 

©»*i/i.>j^)S-c*€.i«Af)ns. cn«*»?s©tt 

[003 1] C©*tiW*i 1 o©ttaHti ( c c-cB 

nmt?B*ifeia©#»tc^r5i8^icB. c©ttt4 

C©t«4A5ieH^Mtmr-|^S5C^SL-C*JO, 

tc. •?-©ffi©fflj^tc5tl,TBS)i-r«^ti->. -e 
^L/fc«Ftt«. 3l!:^W©#£©ffljft{Ci*L-CJ:0-ajS 

^W-ciS^ic^^L. i»o*>©ffijftK:i->-c^fi<){c» 
-e'>Ufc*tSSMffl***4«> *#|i!a©^^K:liA3i*e 

[ 0 0 3 2 ] c ^iccftn , 1 ox«^-nw±©if^SH 

<ommmnt\iir)i\, 2-5©$5lLfioStc;F«l«tt 

©^,<*A5^^6h6„ 

[0033] LA>L, ^mmmWiWrno 1 r)B. * 



(7) 

n 

ootBOfflCD^JftAiiBjiMoffi^^x ^Jl/^-fi DSC 

[ 0 0 3 4 ] MK:> 1 -DWioi^fBfffflrtOltg^W/jNS 10 

fix ^ <!: iC MKSF-^-r 2> fc© i e)tl 5. 

[0035] *»W©S«:SiJ©fflIffiK:Se-:,-c. *tbliiA 
»> ^^t/cWf4©W»^!Btt*^, Sil^cW»AS^*i 
!f C i *s pJlfe-C*4 <t ^ tens 3 i I > ^ C 

timo-ci^i. iif*«ifi©itjrg-'<^>-i'*±@o 

iE.*x 4 i ^ ^t8£*fi?JB©S^Wffi* nJtlS y * y J: 0 <> 

[0036] mmo^ ^ . i^^mmoymm'b^ 
(!^\L.mtiW.=i-mi'^immm-r:\ti:. ^ 'pu < -ctts 

[0 037] :*:»?g©ffieWf4©!t$ffil© 1 -3tt. -e© 
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«5fi£?:li[Sl-r 4 J; ^ tc MX. S i CO c i r$) 4. *I|B^ 

©Wif4©<$S(-C*Sm,00O~5.000 :t>yXf-P-A 

©KHJcO *>-aJWicj;<g'Mt\ moo -soo 

I- a- A©®Hrt©/Jx3 iiSRISat?- -f X«:Wr S C <t 
*ifttUS*x-cc^4. ccr-sst 3*1-2) rgjjg^B-tJ-'fXj 

»i©ffm-cijc(,»ii^Kwi:st 1^ w^B^a© r aw-t 

^*/c<'3pi^w^L)gLm iP%-€-©itsx«-enK: 
smT*<>©5r,miifr4. 

C 0 0 3 8 ] *»i^©1#«tlC^|iC-r4lia©TeGeSbW« 

mWtlJ A 5 C <!: 3 *l/c C©Sa© 

t**4©iflBSt-Ctt. |^B^B»yeSlCCteW«.Te©¥J^att70 

%%«>^c»)TBIO, WSWlcttiR)60%*Tlil*5. HttW 

Ji)f5«g-Ctt*^23%/!»>6$^56%*-C©iSfflrtfcofc. ce?S 

*;)17%j!Pf>iSi^44%©igHrt-C*»)> -flaWK:«50%4T 
iaSCe=&ffi&. C©a!S©t*f40iSife«fiSl!S^0^^5' 
»Sb-C*-2>. iFSn/cS»*««RSEE^JS^<D^lt*^ 
IDO %I,C ti S/E^-S^^T** . C ^ LT C ©ttS©W 
m. Te. Ce. Sbk.o.,..»> £l/-C«F®Wt6n4Ct 

60%OTf*0, b *im5%?:±lll'5Mo50%4Tia 
»3, Sf*L/<«ifiJ17%~*^44%©H-C-*0. fi-Ogl^*! 

[0039] TeC^ba3B©l5tf4©»&«:«. ^XO^SM 

tidsmit-c. xtt±fe«5iart©*s«<^K:Ha^i«i 

#iL-C. ???i^iCi*JmUl3ti/c. 
[0040] 

[an 
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m=f%Te B.l'%Ge m=f-%Sh 



a il U S 

j8 SI 40 9 

7 <$ !» 27 

5 23 19 58 

S6 11 27 

K il U IT 



[004 1 ] ^NaKttsi«c*jw^>cne.©fiX^J©^i^ 
[0 04 2] $xm\^^?^:ri>t. :^^m^M:mtt 

[0043] ^m'C^^1]mv$,i>itf!lLiCj;:-,Xltm'SJ 
Ws. n+ ^^t^^m^J. p-»gl0rtKm(i)c 3 n-C 

'J 5- K©y iB?:J^g!iT«>. 
[0044] COn+y 'J •? KflljiOlHSPiKB. C^lfc 

©p-K-:^3ti/i:^l»?-+*-rt'i6«. Hltc^SlaSJ: 
f if ♦ JbSl4©7 Avl^Y 18©Sffl*TO^tCffl*> 

p-F-r^Sn/c^^i-^JKDf^teOtC. SiOk 
JJfil I- U > T 5 > F 18CD»|||<Dfc«?) tCftffl 3 *TC 

[0 04 5] -ehtc^i^r. ±iB<Dt8iS±tc, ».tcj:-^ 
rESS3-tt6*ifc SiO, (7)^20*5^^5X34-1. t.tc7-{v 



> FiaJ:KggP22*}Kti)St-.Sfc«)lcx-^9^>i^3ti2>. 

Kggn22lcJ:-:.-CiiiS3n5EJiF*3K:ig^3*a?.. p+M 
ftliin xff^^t/fJUBiO^liit^cg^*!. SiO 
20 , )B2 0©HP22*/rL-CRtiiStlfcS<7On Xfii 

■5. 

[0046] -eOf^-C. >*y^^30*5. i''f^-F26 
iS«{cit5»J*- 5 d'a >f i' F tTiH««240±{c 

m*»)i32<!:. ^OT6PS««*««34i. iiaffl 

sSatJgSSi , * y :7'f'>O±S|!mm*»)l40<!: «rwr 
^i^:'J-?'7='>©«*Jl32, 34> 38, 40B, 
30 •J)S36t©ffin/c«mgJiiS*JfM^«.i^K> >*'JIB 

[0047] K^@34i38(3±b«WiSl>S«JffiK4W 
I/. *©x,»5=->i^«J:*)-liH»C*»). SSorASS 

WicB. 100 ~i.ooo^>i/x Fn-Ag©tEHl^©J:b 

401*. >*'jB36©fc«)©w?a«cffitJ(^<';-t'iL-ctt< 

fcAK. mtfl.OOO -2.000 *>^XFCI-Ag©ffi 
Hrt©J:5{c. J:i9/?t,>fc©-C*5'^^-C4>S. 
40 [0048] ->fty)g36{i. CC-CHvT^SnSJ;'5?i|^ 
lS»©tBe«^^»-CBiaStl-C(,»4. li36{*jW«fC* 

Sg©tt!^.-C;^ $^3#6n.2. C i*«it?* L/O. 
t-A^L, ^lfe> X«RFi^P-jS5tS©J:^^c:7'7XvS^JB 

ttffic^ft-ofJStsnrfcJ:!,*. y*'jii36©)f3tt« 

S!W{c»j^200 :t>y;^ h a-A75ie.*^5,000 
H3-A©i5fflrt-C**CiAioIfife-C, W*L<B*5J20 
0 -1.000 +>^^:^ Fa-A-c*S, tBfe^tWseom 
SR©ti^iS:5^Bit{$(S*^ 1 V ^ i' p X - h ;Ufi©EHi^ 
50 t^'j-Ccfcl'JtiK C©ti^i*K:ML-CW*l?R±©«B 
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[0049] :$^?m<Dttft n.>mmmx-it. ^tcoitim^ 

XJim^tiR-omZOmW^om-^VZitiy 3 f ^^^-f 20 

[ 0 0 5 0 ] > * fiif-<DmiEtjimr^(otcit)ic.£.^mx$> 
taim^^^x. y t u ^^3o©tHg|5g|JiS*5^W{c5>siR 

C*i(i. SI il2 2<D||lig0ijT-«, y*';3R^-30® 
»JSPSHSi5»«:Ht?K{t«520. -^-CtftDn^. 30 

[ 0 0 5 n c cfffifflSti^JSig r-fe „ h J 

[0 0521^32. 34. 36, 38, AOlfiX v ^l^if ^fX. 

J: ^ CO * usg^3oo±:^icggn?:»|-r<fc ^ ^ 

^^3*14. COf^toOtC. JB32tli3«Wai5l](C^S3-li 

i-^-g^^y^h. ■ehtCi^l»t:)i36, 38, 4Q!&l-¥- 

±W(r>TmhVi , ^ 2 ©mSi'^ <; Ffitji*STJi' 5 - 

A«(*42rfl5EE3n. C©7;l'5-'5A^ft42tt«»12 

©:^ri«iK:«LTaft:^r(Sj(ciiy=. ffl«©y*';jR^-K*f 

;l'«±Wf4©ISSB* 7- Hr;Utl±)i 44*i, U fc«IStJ{ 

jg©TSSR±li:l!Sli-P>n$. C©IIg|5:^/7*-fejm±)i44 
A\ !t#(cy*';®36rt©tilc^WI4©t4fife©fftTi*'{t 50 
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3i+ 6*1 C i i)^'Simx^^, ti 7'-b ;HliJ:fmil44^ 
n. lt©fl^-c. aftJ©«i*iK:J:-5-Cj^3*^*Ci*J 

[0 053 ] n lil4im!*^^'f'fbe^-C*-:>rfc^l? 

iiii^it\z>ct^m^x. mzow&m\tm\<onmm 
tm-xhh. ftk©jsi]fflrt*, m2o%Mnmi<o% 

[0 05 4 3 C<Oj;i')l>cLX¥M^Mcmm^mt. S 
«7©^*';^-7^30*i*¥^C )^42<!:itfli& vi^l2t©ra 

r^'-/;^-- F26ijt5tJ«:«ifei3tiri,»-s. sacc^pSti 

F26«, yt';j^if^30©SAr?:€»6<)tc^l8-ri)J:^{c 
«!)<. ^>^■5^. *lfeW©SMW?S4nit6Sy*i;©/c 

«&©ffi©@ffi»^*iiBi(«r'* 0 fionistca 

[ 0 0 5 5 ] El 1 i02©||i6Wc^j^$ii'S*gt«ii-C 

», «; ©%^{csil:^i6i{c««$ *ifc«ji*5)fj 
iD^fc J: o T A A 6 *i ■&»«Lh©ffi»*fti!>ISSK:-r 

•6. CJltt, C©?'5'-7'[*3-C©>*';3^^0ffie*S, s 
i LT 'J y ^7 7 Y ©»»SIK: J; -5-C/cW*i||S$*i.5 i 

[0056] 04AfW. ^©SS±CCj^fiE3nr*^B^ 

4*<*fb Lfcy * V h >j -J. ;^ 51^*1- .sm^SfB*^ 

(*S«50©-Si5^*TOWicaWStl-CI,»^.. io^- 
©SSsoiKti. «S[gS^534AL-C^* y V h ij ? i' 
X5itciaWtc«igS3ti)fc7 Hux!iS-7 h <J i';:^s2fc 
0fiJ3*ari>a. C©T F UXjg^v F y i»X52tt. 

*©*^tf. C©T F b>^Jg5£-7 F y f i':^52tt. 
'J V F 'J 'J >PX 5ii-t*{b3n-Cfc J: < . y * 'J -7 F y 
1 4';^5it|Bimp(cj^«E3nTi 
[00573-e9l/fc^* •;©:*C^H©ffl^Ki£«-C4)S 
t^A^n5iS*©^»^3igifi«g4Ai*Jl/=f<!:4 

M-fvmtmci^^* * y -ctt. * y sr^^k 
t^-imh. s o maii!«©j^r ©^ ^ l. /c^ ^ y ©j^ 

-?-©SiaiHlK*i'©J:5CCU-YT'? F$*i4*>tc 
*8Mmc. -S©S/jN««8B»*.S«!)Sfl!j©ji»nW1t*|t 

^afl<)?S4pifi6^>*y©*ffliiss«isE«, s^*y» 

^«(C2-o©ffi^/(:W%'£»S<!:T5SC-r*r. C#ie.B 
i > * y «T-©/c««)©S^^©*t t «r^<i L t y « 
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[005 8] 3ll^e^3lC2t:|£H^(D^ * 'J SSEttf* 0 
fie-:. -C^^ajK J; -3 -C^e-n^T-JSIfettAi^A^gCcgiJ 

Bjtfe^c ^ * y i »^ LMo-en 6 «a«-r a c i «?j«6 

[0 05 9] fit^^' h«K:^?£< tfc l-o©h-7>i^X 

$mm^nmt. m-o >; v ^ ^^j^tio^^ic. 20 

ffiS-C 1 o©^ -^yiKJ^sESnSC tifi-sjm-C^i. 

©«ffligK«fi£i^©> * y ^f-ium » {c«ia ltes s 

[0 06 0] EI4BliHl~H3©llte{'!l©-gP»©!il 30 
R@r*S. c©@?gt3S^3n-&<l;^{c. xTKUX 
^42iy T KUXi^l24©5?M*U:4sl>ri*''f^-K26 

i B9'J««i3 nfc# <f ©^ * y 304 wr 5x-v y 
[0 06 1 ] lasji. *s£w*ft^*^b■r■^>>*y^^^© 

m t^mttcltlC. r-^rAiJI^Snr ^^^^ 

y -b v h imoMi^^mnifiM ^of^vv ®±TOffj©ft 

P§(c^3*a. ^tjiff'i;*-;!/©^-^ hi^;u^®ti^© 
iftlSO 5}— A©HZi» h«!at«*tJiWfC20.0003j--A4 

JU¥«*()io-'iJ*-JU^d-5/c. C*Tf>©f'-i'«, 10' 
■-10- ' ^ - JUOSEHl*3©<?]J^^ JU+'tC*>(, .riSJil 30 
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omMe^?-si^ti^^*yM*4©ttt6'-i^^"f «. 'ii 

[0 06 2] CtlKflOAr. E15 4:#ML.-rnt3; r-fe 
Vl mm^-^ y h/'iJUX©i^>;l'4'©b-^;u<!:SK:^M 
«icK^WK^<fri.. fti(r'':;^*-;i'©H2-;' wi:^ 
©tB^lcttf()i50 :i--A-c*»). mor" i/a.-;l/©-fe 

2, ^>'^•;^X©ti^{C«^tl2,000 :t-A-C*«3. CtV^© 

itii>^^vi>i. cti«. **?8©^*y^^*ifiic. 
y-tytt.gRiatcfci^traiif^-r'Sct^njticcL,, -en 

(CJ; ■^Tiilt.y * y ->Xf-A'N.©jiffl%oI«fetCf ii/U 
[0 06 3] 06W. *l6lWKfit-5r»[3g$nfio*l6 

fi^»ift^!^tt©d^5 70r*s. ^-Ax-mshtc^^'i 

A XgjA7!)S, 30-80:^ ^42 K ©ffiffll*?© y ^2 5. h />• 
;^xlS^cM^i^g^Ax;^J^+' 4©M 

;M*yfflj*©teJbo-bf h^fefriy-b^» h^fe#©lffl© 

^ f) t >ame*»iaj ^ss^i^j: o K -r -5 ©(c+»tc ja 

^■C*i. 30:^^•b;^7>FCCtett•^.y•b .!' hx;?.;b+'- 

Bio-'ya-^ujarr**. 

[0 06 4]EI7»> •5-©TA-^xK:g;;;e<jtcji];i6n 

S-b -:; ^^^•;^x©a<!:©M^^^^c*JW?.. •?•©?'''>' -YX© 

-b-^ h-'<.'i'X©«!«:(£;i;-cjaff> 
t. ^nfcj:ot:i/U-X!r-;i.xw®Ic:>*yfi6:b?r 

T^ctet»•t*^J50:^-^•b;<7> K©42 h/N-;l/X*5Jn]^6 
tl, §<7©^N'Jl'X©ft(Cl.'3-e-©i/-er>xrt©-€-©'X 
©A;l,X3>s»nA6nSiIK:filn*ij|IS34ifc. ■b7h-'< 
jl/X©a;XI&#tc J: -3 T-b f h fi!A*51i^Wlcffi«3 Hi 

tt®*>6^^?ctsssttfiS'^©ra©e5B^(*.tca ot© 

4il>5C<b*, ■€-©f'-i't*7Fbrc^-2., 
[0 06 5] ia8». %nmi (:t-Aa7n) i©M» 

ccg^i^sn, tit-^r. *?MteB$©^ffi©dSn©:^* $ 

fiEfflL-r»JS3ti/c, -eoT^A-f X© r,j->j fijstt. 
•bv h®S©i«Mcic;crjflaccioo :j--A«i'©U'< 
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[006 6 ] tmommmioi^mmm^ * >> « * 
i*^sIti6^l:1^tl^^±l^l•2)^L.c>14fie[^il±^^^>/c^,■r. c 

CDC iti-e- 5 L/cfi£*gf15cD^* inc J; -j-CHIgg^ftEffi 

-5ji<)©2|i:^W©*OjiH?:Hf>*>©J^'ri!B«-r5tO lO 
i^iiiRS <TC»^t &l» <!: t> ^ C i i n * 

[02] *ife?«o8ij©jii^i5<i4s»-ra«aiHi8S©m«, 

[03 ] S 1 iS2©«fflll88«fiR©-SiJ^>©¥S0-C 

20 

KU;^lg5cv h U i?;^«:«1-S#^S^I^iSttS«i©- 

[ia4 B ] la 1 &S 2 ©ll«lilES«ISlc©@SI«^SjR© 

-SP»©gp»|5igss-r'$)S. 

[0 5 ] ^^aM<^«*>6©iJ)ft^^K4slt^iaSMt«SI 

r©stn«:^»^x^;i.+-tora«SK:te(,>-cs^-r. 



-2 174 0 

20 

jUcMCr i ^ri/cf"- i'©i'7 7lir*^>, 
[06] 1i'?^j:''i^L';^ifi(ctet:t4W^^x^.;i-=^^i©M 
fJ^lcfcW i r ;^mCi©r- if © ^ :? HT'* .5. 

[08] •e©f'''^'f;^©.'^.aif^©«86©i3£h«rSiiiai-r4 
[t?^©?(iW] 

10 -t^ai-ZN 

12 n^^9■^'^)i' 

14 n K-:7"i^aMif$+'> + JU® 

18 r-^v^K 

20 SiQ, M 
22 

24 Jilftilltl? 

26 p-nm^^-i*-¥ 

30 j<*y^^^ 

32 ,40 * y ■ffyi&is.^^M 

34,38 

36 >*ya 

42 T;W5-'i>/.«tiJ 

44 ti-fiz)iti±m^m 

51 y*y y v i^;^ 

52 7Fu;^}iSvhy ■yi'x 
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DEVICE RESISTANCE vs ENERGY 
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DEVICE RESISTANCE vs ENERGY 



DEVICE ON flESISTANCE VS LOAD RESISTOR 
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SET PULSES . 
(1E-BJ PER PULSE) 
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R-LQAD Co^»^») 



7> U:^^aB. ii/tf> • 48075. "t^^? 
> • 2 

T-^ ';:^;^S^a. 5 • 48092, 

• 2426 



(72)»W# 7'^\:^yh'':L^':^h'7>¥ 

- • 2091 

U :«;^*H, 5 l^ai^ • 48076. 
7sVA--}\^Y. :7XT-:7r^^^ • 30437 



